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without affecting the value of the expression. To
simplify the expression

AB

we write

AB = AB

and the expression

AB + C = AB + C

Notice that we removed only two bars from
above AB.

To simplify the expression

(A + B + C) + C + (A + B)

we use the laws which we have discussed to this
point and write

A + B = A + B

and

C = C

therefore

(A + B + C) + C + (A + B)

equals

(A + B + C) + C + (A + B)

then by removing the parentheses and applying
the commutative law write

A + A + B + B + C + C

then by the idempotent law this equals

A + B + C

PROBLEMS: Simplify the following expres-
sions.

1. (ABC + D) E + F

2. (ABC + D) (D + B AC)

ANSWERS:

1. (ABC + D) E + F

2. ABC + D

In the discussion of the complementary law, the
logic state of the output is considered. This law
indicates that when any letter or expression is
ANDed with its complement, the output is 0.
When any letter or expression is ORed with its
complement, the output is 1; that is,

AA = 0
and

A + A = 1

The logic state of

(A + B) (A + B) = 0

and the logic state of

AB + AB = 1

To simplify the expression

ABC + A(CB)

we write

and notice that

ABC + A(CB)

ABC + ABC

ABC

is the complement of

ABC

therefore

ABC + A(CB) = 1

PROBLEMS: Simplify the following expres-
sion.

1. AAA

2. (A + A) AA
3. A(BC) D + (AB)(CD)

ANSWERS:

1. 0

2. 0

3. 1
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